The ultrastructure of "brain death". II. Electron microscopy of feline cortex after complete ischemia.
Permanent, complete global cerebral ischemia was induced in cats by filling the cardiovascular system with a plasma substitute (37 degrees C). At variable intervals and up to 120 min thereafter, these feline brains were perfused with aldehydes and processed for electron microscopy. The resulting cellular alterations were homogeneous and uniform throughout the entire brain; they included early chromatin clumping, gradually increasing electron lucency of the cell sap, distention of endoplasmic reticulum and Golgi cisternae, transient mitochondrial condensation followed by swelling and appearance of flocculent densities, and dispersion of ribosomal rosettes. The marked contrast between the structural alterations in permanent, complete ischemia and incomplete cerebral ischemia, suggest differences in their pathogenesis. A basic determinant factor of the structural changes appears to be the volume of flow (serum, plasma, other) which is available at the time of the injury. This analysis of global cerebral ischemia provides some insight on the nature of cellular changes occurring shortly after somatic death.